We calculate the effective temperature (T eff ) of ionizing star(s), oxygen abundance of the gas phase (O/H), and the ionization parameter U for a sample of H II regions located in the disks of 59 spiral galaxies in the 0.005 < z < 0.03 redshift range. We use spectroscopic data taken from the CALIFA data release 3 (DR3) and theoretical (for T eff and U) and empirical (for O/H) calibrations based on strong emission-lines. We consider spatial distribution and radial gradients of those parameters in each galactic disk for the objects in our sample. Most of the galaxies in our sample (∼ 70 %) shows positive T eff radial gradients even though some them exhibit negative or flat ones. The median value of the T eff radial gradient is 0.762 kK/R 25 . We find that radial gradients of both log U and T eff depend on the oxygen abundance gradient, in the sense that the gradient of log U increases as log(O/H) gradient increases while there is an anti-correlation between the gradient of T eff and the oxygen abundance gradient. Moreover, galaxies with flat oxygen abundance gradients tend to have flat log U and T eff gradients as well. Although our results are in agreement with the idea of the existence of positive T eff gradients along the disk of the majority of spiral galaxies, this seems not to be an universal property for these objects.
INTRODUCTION
The determination of the effective temperature (T eff ) of the ionizing star(s) belonging to H II regions is crucial to understand the processes that restrict the formation and evolution of massive stars, the physics of stellar atmosphere, the excitation of the Interstellar Medium (ISM) as well as the galaxy in which they reside. For ionizing stars of nearby H II regions, located in the Milky Way and the Magellanic Clouds, the effective temperature can be directly estimated by using their photometric and spectrometric data (e.g. Massey et al. 2005 Massey et al. , 2009 Corti et al. 2007; Sota et al. 2011; Morrell et al. 2014; Walborn et al. 2014; Lamb et al. 2016; Evans et al. 2015; Mohr-Smith et al. 2017; Martins & Palacios 2017; Markova et al. 2018) . However, for the majority of the distant ionizing massive stars, T eff can only be indirectly estimated, e.g. from the analysis of emission-lines emitted by the nebulae ionized by these stars. By using this methodology, proposed by Zanstra (1929) , it is possible to estimate T eff and its behaviour along the disk of spiral galaxies (see e.g. Dors et al. 2017 and references therein) .
Due to effects of opacity and/or line-blanketing in the stellar atmospheres (Abbott & Hummer 1985; Schaerer & Schmutz 1994; Martins et al. 2005) , stars with higher metallicity (Z) trend to present lower values of T eff than their counterparts with the same mass but lower Z (e.g. Mokiem et al. 2004; Martins et al. 2004) . It is well known that spiral galaxies exhibit metallicity gradients, in the sense that Z decreases with the increment of the galactocentric radius (e.g. Pilyugin et al. 2004) . Therefore, assuming that stars are formed with an universal stellar upper mass limit of the Initial Mass Function (e.g. Bastian et al. 2010) , it is expected a positive gradient of T eff in the disks of spiral galaxies. In fact, Shields & Searle (1978) interpreted that the enhancement of the equivalent width of the Hβ emission-line with the galactocentric distance for a sample of H II regions in M 101 could be due to a positive T eff gradient (see also Vilchez & Pagel 1988; Henry & Howard 1995; Dors & Copetti 2003 . In spite of these gradients should exist in most of the spiral galaxies, they were not found in early studies (e.g. Fierro et al. 1986; Evans 1986) . Recently, Dors et al. (2017) studied the T eff variation as a function of the galactocentric distance for H II regions belonging to 14 spiral galaxies using a new theoretical calibration between the observed emissionline ratio R=log ([O II] (Baldwin et al. 1981) for all the spaxels in our sample. The solid line is the boundary between AGN-like and H IIlike regions defined by Kewley et al. (2001). gradients for 11 of these galaxies, null gradients for two and a negative gradient for the other one (see also Pérez-Montero & Vílchez 2009 ). In particular, the first negative T eff gradient was found for the Milky Way by Morisset (2004) . Additional analysis taking into account a larger number of galaxies is necessary to ascertain if the T eff gradient is an universal property of spiral galaxies.
The knowledge of the relation between different physical parameters is essential to comprehend which mechanisms drive the formation and evolution of galaxies. For example, in the seminal paper, Lequeux et al. (1979) calculated the metallicity (traced by the ratio between oxygen and hydrogen abundances) and the total galaxy mass (M T ; obtained from atomic hydrogen velocity maps) for eight irregular and blue compact galaxies and found a clear relation between these parameters (see also Kinman & Davidson 1981; Peimbert & Serrano 1982; Rubin et al. 1984; Skillman 1992; Tremonti et al. 2004; Pilyugin et al. 2004; Sánchez et al. 2013, among others) . Thereafter, Ellison et al. (2008) showed that the M T -Z relation is affected by a dependence of the metallicity on the star formation rate (SFR), establishing the M T -Z-SFR relation. This result was confirmed by Lara-López et al. (2010) ; Mannucci et al. (2010) . However, Sánchez et al. (2017) in their recent study, based on integral field spectroscopy data, did not find any significant dependence of the M T -Z relation with the SFR, but they did not exclude the existence of such relation on local scales, e.g. in the central regions of the galaxies. Therefore, the existence of the universality of T eff gradients, together with the M T -Z-SFR relation, would produce additional and fundamental concepts of the physical processes taking place in galaxies, important insights into how the formation and evolution of massive stars occur as well as their interaction with the ISM.
In this work, we use the methodology presented by (Dors et al. 2017, hereafter Paper I) , to estimate T eff of extragalactic H II regions located in a large sample of spiral galaxies. We have taken advantage of the existence of an homogeneous sample of spectroscopic data of H II regions obtained as part of the Calar Alto Legacy Integral Field Area Survey 1 (CALIFA, Sánchez et al. 2012) , which is ideal to investigate global scaling relations between galaxy properties (see e.g. Ellison et al. 2018) . The main goals of the present study are to investigate if T eff gradients are universal properties of spiral galaxies, and the existence of any correlation between T eff and nebular parameters such as the ionization parameter or the oxygen abundance. This paper is organized as follows. The methodology assumed to calculate T eff and the observational data used along this work are described in Sec. 2. In Sect. 3 the results and discussion of the outcome are presented. Finally, conclusions are given in Sect. 4.
METHODOLOGY

Sample
We used publicly available spectra from the integral field spectroscopic CALIFA survey data release 3 (DR3; Sánchez et al. 2016 Sánchez et al. , 2012 Walcher et al. 2014 ) based on observations with the PMAS/PPAK integral field spectrophotometer mounted on the Calar Alto 3.5-meter telescope. CALIFA DR3 provides wide-field IFU data for 667 objects in total. The data for each galaxy consist of two datacubes, which cover the spectral regions of 4300-7000 Å at a spectral resolution of R ∼ 850 (setup V500) and of 3700-5000 Å at R ∼ 1650 (setup V1200). For the galaxies with both V500 and V1200 datacubes available, there are COMB datacubes for 446 galaxies which are a combination of V500 and V1200 datacubes covering the 3700-7000 Å spectral range. In this study we used these COMB datacubes.
The sample of galaxies is described in detail in Zinchenko et al. (2018, in prep.) . Briefly, we selected isolated galaxies with inclination less than 60
• . Galaxies with insufficient number of spaxels with measured oxygen abundance were excluded from our sample. We also rejected from our sample galaxies with oxygen abundance measurements for less than 50 spaxels and/or galaxies for which spaxels with oxygen abundance measurements cover a range of galactocentric distances lower than ∼ 1/3 of the its optical radius. Stellar masses, derived from UV-to-NIR photometry, has been taken from Walcher et al. (2014) . Our final sample contains 59 galaxies and 49067 spaxels.
The final spatial resolution of the CALIFA data is set by the fiber size of the PMAS/PPAK integral field spectrophotometer and it is of the order of 3 arcsec (Husemann et al. 2013) . Thus, the spectrum of each spaxel corresponds to the spectrum emitted by a region with a diameter varying from ∼300 pc to ∼1.5 kpc depending on the distance to the galaxy 2 . Therefore, each observed spectrum comprises the flux of a complex of H II regions and the physical properties derived represent an averaged value (see discussion in Paper I).
The emission line fluxes
The spectrum of each spaxel from the CALIFA DR3 datacubes is processed in the same way as described in Zinchenko et al. (2016) . Briefly, the stellar background in all spaxels is fitted using the public version of the STARLIGHT code (Cid Fernandes et al. 2005; Mateus et al. 2006; Asari et al. 2007 ) adapted for execution in the NorduGrid ARC 3 environment of the Ukrainian National Grid. To fit the stellar spectra we used 45 synthetic simple stellar population (SSP) spectra from the evolutionary synthesis models by Bruzual & Charlot (2003) with ages from 1 Myr up to 13 Gyr and metallicities Z = 0.004, 0.02, and 0.05. We adopted the reddening law of Cardelli et al. (1989) with R V = 3.1. The resulting stellar radiation contribution is subtracted from the observed spectrum in order to measure and analyse the line emission from the gaseous component. The line intensities were measured using single Gaussian line profile fittings on the pure emission spectra.
The total [O III]λλ4959,5007 flux has been estimated as 1.33× [O III]λ5007 instead of as the sum of the fluxes of both lines. These lines originate from transitions from the same energy level, so their flux ratio can be determined by the transition probability ratio, which is very close to 3 (Storey & Zeippen 2000) . The strongest line, [O III]λ5007, can be measured with higher precision than the weakest one. This is particularly important for high-metallicity H II regions, which have weak high-excitation emission-lines. Similarly, the [N II]λλ6548,6584 lines also originate from transitions from the same energy level and the transition probability ratio for those lines is again close to 3 (Storey & Zeippen 2000) . Therefore, we estimated its total flux as 1. 6731 . For the further analysis we selected only those spectra, for which the signal-to-noise ratio is larger than 5 for each emission-line listed above. The measured line fluxes are corrected for interstellar reddening using the theoretical Hα to Hβ ratio assuming the standard value of Hα/Hβ = 2.86, and the analytical approximation of the Whitford interstellar red-dening law from Izotov et al. (1994) . When the measured value of Hα/Hβ is lower than 2.86 the reddening is adopted to be zero.
Following Paper I, we apply the log([O III]λ5007/Hβ) -log([S II]λλ6717,6731/Hα) criterion proposed by Kewley et al. (2001) to separate objects for which the main ionization source are massive stars from those whose main ionization source are shocks of gas and/or active galactic nuclei (AGNs). We consider only the objects located below the separation line defined by Kewley et al. (2001) , i.e. 39431 spaxels. In Fig. 1 , the BPT diagnostic diagram (Baldwin et al. 1981) for the all the spaxels in our sample is presented.
Nebular parameter determinations
In order to estimate T eff , we adopted the same method proposed in Paper I, where a new calibration between T eff and the R = log ([O II Entering into details, the first step consists in calculating the metallicity of the gas traced by the oxygen abundance in relation to the hydrogen one, in units of 12+log(O/H). It is carried out using the R 3D empirical calibration given by . These authors derived oxygen abundances based on direct estimations of the electron temperatures for a large sample of H II regions and they obtained relations between these abundances and the emission line flux ratios of oxygen and nitrogen in relation to Hβ defined as:
,6584/Hβ. To use this calibration it is necessary to define which branch of the curve must be considered, due to the degeneracy in the calibrations. For H II regions with log N 2 ≥ −0.6 the upper branch is assumed and the relation is the following:
where
For H II regions with log N 2 < −0.6, the lower branch is assumed and the relation is
To convert the oxygen abundance to metallicity Z/Z ⊙ , we assumed the solar oxygen abundance 12+log(O/H) ⊙ = 8.69 (Allende Prieto et al. 2001) . Following Paper I, the logarithm of the ionization parameter, log U, is calculated as:
where Fig. 2 shows the values of the a and b coefficients as a function of Z/Z ⊙ and log U. In this figure, the values of the coefficients are calculated interpolating the relations given in Table 2 It is worth to mention that the expected maximum effective temperature of a young stellar cluster is ∼ 50 kK (e.g., Martins et al. 2005; Simón-Díaz et al. 2014; Tramper et al. 2014; Walborn et al. 2014; Wright et al. 2015; Crowther et al. 2016; Martins & Palacios 2017; Holgado et al. 2018 ) Meanwhile, the T eff − R relation can be applied only for T eff < = 40 kK because, for higher T eff values, small variations of R produce extremely large uncertainties in T eff estimations (Dors et al. 2017) . Kennicutt et al. (2000) derived a calibration between T eff and the He IIλ5876/Hβ and He IIλ6678/Hβ emission-line ratios, and they also pointed out a similar difficulty in deriving effective temperature values higher than ∼40kK. Thus, in this study we consider only objects for which we derive a T eff value lower or equal to 40 kK. It should also be noted that T eff values higher than 40 kK were derived only for about 15% of the H II regions in our sample. Fig. 3 shows an example of the obtained maps for the Hα emission line flux, oxygen abundance, T eff , and log U for one of the galaxies in our sample (NGC 237).
Radial gradients
Using the methodology and the observational data presented above, we calculate radial gradients for T eff , log U and 12+log(O/H) along the disk of the galaxies in our sample. For each galaxy, we fitted the radial distributions of these parameters by the use of the following relation:
where Y is a given parameter, Y 0 is the extrapolated value of this parameter to the galactic center, grad Y is the slope of the distribution expressed in Y units per optical radius R 25 . The radial gradients were estimated using the data in galactocentric distances 0.2 R 25 < R < R 25 . In Fig. 4 , an example of the radial gradients of T eff , log U, and 12 + log(O/H) is presented for the spiral galaxy NGC 2730. This galaxy has a clear positive radial gradient of T eff and negative radial gradients of log U and 12 + log(O/H). Same plots for the radial gradients together with the 12 + log(O/H) vs. log U, 12 + log(O/H) vs. T eff diagrams for each galaxy in our sample are available in a supplementary material. Table 1 presents our sample of galaxies and the best fit of the radial distribution of T eff , log U and 12 + log(O/H) for each galaxy.
RESULTS AND DISCUSSION
In Fig. 5 , we present three histograms containing the oxygen abundances, logarithm of the ionization parameter and T eff values obtained for the objects in our sample applying the methodology described above. We can see that the oxygen abundance values (left panel) are in the range 8.
Regarding the distribution of the ionization parameter (Fig. 5 , middle panel), it is in the −3.4 < ∼ log U < ∼ −2.5 range, with an average value of about −2.8. Higher values for the ionization parameter than the ones derived by us seem to be most frequently found in objects with low metallicity, such as the U values (≈ −1.3 dex) derived by Lagos et al. (2018) for the central parts of the star-forming dwarf galaxies UM 461 and Mrk 600. Concerning the effective temperature, it can be seen in Fig. 5  (rigth panel) that most of the estimated T eff values are around of 39 kK, with an average value of 38.5 ± 1.0 kK, being the scatter in the order of the uncertainty of our method, i.e. 2.5 kK (see Paper I). It should be noted that this estimation for the uncertainty is an upper limit of the uncertainty for a single star-forming region, while in this work we use many data points to estimate the distribution of T eff . As described above, there is an artificial cut in T eff at 40 kK due to the applied method (see Paper I). Nevertheless, starforming regions can be ionized by stars with T eff higher than 40 kK. For example, Morisset et al. (2016) and Stasińska & Leitherer (1996) compared results of a grid of photonization models with observational data of star-forming regions. They estimated the slopes of the SEDs of the ionizing sources, defined as the ratio between the number of neutral hydrogen (H 0 ) and helium (He 0 ) ionizing photons: Q o/1 = Q(H 0 )/Q(He 0 ) (a kind of softness parameter). These estimated slopes are in the 0.1-1.0 range, which translates into T eff close to or above 40 kK. It is worth mention that only for few objects the T eff estimated values were higher than 40 kK, i.e. most of the objects present T eff values in the 30-40 kK range. This result is in agreement with recent T eff estimations by Ramírez-Agudelo et al. (2017) , who used ground-based optical spectroscopy obtained in the framework of the VLT-FLAMES Tarantula Survey (VFTS) to determine parameters of 72 single Otype stars. Estimations of T eff and consequently the T eff gradients are dependent on the stellar atmosphere model assumed in the photoionization models (e.g. Stasińska & Schaerer 1997; Dors & Copetti 2003; Morisset et al. 2004; Morisset 2004 ) and on the match between the metallicity of the atmosphere models and the gas (Morisset 2004 ). In our case, the T eff -R relation was derived assuming the WM-basic stellar atmosphere models (Pauldrach et al. 2001) , which are available only for two metallicities: solar and half solar. Therefore, there is an inconsistent match between the stellar and gas metallicities for the photoionization models with (Z/Z ⊙ )=0.03 and 0.2, which does overpredict the T eff value for low metallicity objects, reducing the effective gradient generally found in spiral galaxies (Morisset 2004; Dors et al. 2011) . However, as can be seen in Fig. 5 (middle panel) , most of the objects (≈ 82%) present 12
Therefore, the missmatch between the stellar and gas metallicities in low metallicity models has little effect on our T eff estimations. In Fig. 6 we present histograms containing the estimated values for gradients of: T eff , log U, and oxygen abundance for our sample of galaxies. We can see that for most of the galaxies (∼ 70 %) positive values of T eff gradient are derived, despite of a number of flat and negative gradients. The median value of the T eff radial gradients is 0.762 kK/R 25 , the minimum and the maximum values are -1.8 and 2.9, respectively. The prevalence of positive T eff gradients is compatible with what is expected under the hypothesis that stars are formed following an Initial Mass Function (IMF) with an universal upper mass limit (M up ) and the variation of the T eff with the galactocentric distance is due to line blanketing effects taking place in the stellar atmospheres. Alternatively, this prevalence could be due to an increment in the M up of the IMF (and then its T eff ) as the metallicity decreases. Dors et al. (2017) analyzed T eff in a small sample of 14 spiral galaxies and also found that most of the galaxies (∼ 80 %) presents positive gradients while others show flat (∼ 15 %) or negative (∼ 5 %) slopes. Similar results were found by Pérez-Montero & Vílchez (2009), who studied the behaviour of the η ′ parameter (sensitive to T eff ) along the disk of 12 galaxies. Therefore, in consonance with Dors et al. (2017) and Pérez-Montero & Vílchez (2009), we found that although positive T eff gradients are present in the disk of most of spiral galaxies, this is not an universal property.
In the middle panel of Fig. 6 we can note that both negative and positive gradients of log U are derived for our sample of galaxies, with a tendency to derive negative gradients more frequently presenting a median value of -0.1 dex/R 25 and being in the range from -0.5 to 0.8 dex/R 25 . The overwhelming majority of galaxies in our sample have negative oxygen abundance gradients being in the range from -0.43 to 0.04 dex/R 25 (see lower panel of the same figure) . The median value of the oxygen abundance gradient is -0.15 dex/R 25 .
To investigate the correlation between T eff and the other studied nebular parameters: log U and 12+log(O/H), we plot in Fig. 7 these parameters as a function of T eff for the individual spaxels of our sample. Top panel of this figure shows that log U decreases as T eff increases. This result is in agreement with the one derived by Morisset et al. (2016) , who found that Q 0/1 (wich is inversely proportional to T eff ) is increasing with log U. This result indicates that cooler stars lead to higher U, in contradiction with the assumption that H II regions ionized by hotter stars would have higher U because these stars are emitting more ionizing photons. Sanders et al. (2016) showed that the ionization parameter has a weak dependence on both the rate of ionizing photon production and the gas density, and is somewhat more sensitive to the volume filling factor (ǫ):
Therefore, it is possibly that nebulae ionized by cooler stars present higher ǫ (and consequentely higher U) than those ionized by hotter stars. Despite of the conclusions by Shields & Searle (1978) ; Vilchez & Pagel (1988) ; Henry & Howard (1995) ; Dors & Copetti (2003 , who claimed that high metallicity H II regions have lower T eff compared to those with low metallicity, we do not find any clear correlation between T eff and 12+log(O/H) for the spaxels of all galaxies in our sample (see also Morisset 2004; Dors et al. 2017) . Contradiction between previous and current results can be caused by the fact that the T eff -metallicity relation is not unique, i.e. this relation is different for the different galaxies. This suggestion will be discussed below.
In Fig. 8 we plotted 12+log(O/H) versus log U where a large scatter is noted and not apparent correlation can be seen between both parameters. This result is in consonance with, for example, the one found by Dors et al. (2011) , who derived oxygen abundances and ionization parameters from diagnostic diagrams containing photoionization model results and observational data of H II regions. Kaplan et al. (2016) presented a study of the excitation conditions and metallicities in eight nearby spiral galaxies from the VIRUS-P Exploration of Nearby Galaxies (VENGA) survey. These authors calculated the ionization parameter by using an iterative determination proposed by Kewley & Ellison (2008) , and they did not notice any clear trends between U and Z (see also Lara-López et al. 2013) . In other hand, a trend for H II regions showing that those with higher values of log U present lower metallicities was derived, for example, by Morisset et al. (2016) , who used a large grid of photoionzation models in order to reproduce emission line intensities also taken from the CALIFA database (see also Pérez-Montero & Amorín 2017 and references therein). The relation between ionization paremeter and oxygen abundance seems to be dependent on the methodology employed to calculate these parameters (e.g. Krühler et al. 2017) or on the geometry assumed in the photoionization models (see, for example, Fig. 13 of Morisset et al. 2016 .) Fig. 9 shows the central T eff , gradients of T eff and log U, and 12+log(O/H) 0 as a function of the stellar mass of the galaxies. Central T eff was calculated as the average values for the spaxels with R < 0.2R 25 . We found no correlation between central T eff , T eff and log U gradients and the stellar mass of the galaxies.
The radial gradients of log U and T eff as a function of oxygen abundance gradient are shown in Fig. 10 , finding a correlation in both cases. The former presents a positive correlation, the gradient of log U increases as the log(O/H) gradient increases. As the pvalue is 0.0001, null hypothesis that there is no correlation between log U and O/H should be rejected. On the other hand, an anticorrelation between the gradient of T eff and the oxygen abundance gradient is clearly seen for our sample with a p-value of 10 −5 . Moreover, galaxies with flat oxygen abundance gradients tend to have flat log U and T eff gradients too. Therefore, one can expect an anticorrelation between the T eff and the oxygen abundance. Indeed, such anti-correlation can be seen in the low metallicity zone on the bottom panel of Fig. 7 . However, at the high metallicity regime there is no correlation between T eff and log(O/H) for individual spaxels. Using the softness parameter defined by Vilchez & Pagel (1988) kK, a temperature range similar to those found by us for the objects in the high metallicity regime. On the other hand, these authors also found that the low metallicity H II galaxies belonging to their sample (see also the H II galaxies studies by Hägele et al. 2006 Hägele et al. , 2011 Hägele et al. , 2012 Pérez-Montero et al. 2010 ) present a similar behaviour and T eff values (40 kK) than those shown by the CNSFRs. In all the cases the low metallicity H II galaxies show high T eff values, in agreement with the results derived from Fig. 7 . A possible explanation of this fact could be that, for an individual galaxy, the T eff increases as the oxygen abundance decreases but there is not a unique T eff -log(O/H) relation for all galaxies. Finally, the averaged T eff for the spaxels with R < 0.2R 25 (T eff,0 ) as a function of the T eff value extrapolated to R = 0.1R 25 (T eff,center ) is plotted in the upper panel of Fig. 11 . It shows that for the galaxies in our sample the T eff,0 can be significantly lower than the T eff,center . This fact could be considered as an indication that the star formation processes at the central parts of galaxies, which determine the T eff , are not similar to those along the disks. This could be due to metallicity effects, in the sense that metallicities at the center could be higher than the ones expected extrapolating the radial O/H gradient, which leads to the cooling of the atmospheres of massive stars. However, the behaviour of the (O/H) 0 versus (O/H) center for the galaxies in our sample (bottom panel of Fig. 11 ) does not show significant bias between (O/H) 0 and (O/H) center . Thus, another effect rather than metallicity seems to be responsible for producing the discrepancy between T eff,0 and T eff,center , since not only the metallicity controls the T eff . Star formation processes in nuclear regions of galaxies can be altered by, for example, supernova explosions and/or the presence of Wolf Rayet stars (most common in high metallicity environments). Moreover, the gas outflows found in nuclear starbursts and in Active Galaxy Nuclei, that extends on kiloparsec scales, could potentially suppress star formation in their host galaxies (Gallagher et al. 2018) modifying the T eff expected from the radial gradient and producing the discrepancy seen in Fig. 11 . Also, gas flux from outskirts parts of the disks (e.g. Rosa et al. 2014 ) could be falling into the nucleus modifying the star formation processes. 
CONCLUSION
We used homogeneous spectroscopic data of H II regions taken from the CALIFA survey and a theoretical calibration between the effective temperature of ionizing star(s) (T eff ) and the ratio R = log([O II]λλ3727,3729/[O III]λ5007) to investigate the universality of T eff gradients in spiral galaxies as well as correlation between T eff , the ionization parameter (U) and the oxygen abundance of H II regions. We found that most of the galaxies in our sample (∼ 70 %) presents positive T eff radial gradients, with a median value of 0.762 kK/R 25 , even though some galaxies exhibit negative or flat T eff radial gradients. Therefore, we conclude that T eff gradients are not an universal property of spiral galaxies. We also found that radial gradients of both log U and T eff depend on the oxygen abundance gradient, in the sense that the gradient of log U increases as the log(O/H) gradient increases while the T eff gradient decreases as the log(rmO/H) increases. Moreover, galaxies with flat oxygen abundance gradient tend to have flat log U and T eff gradients. 
